Abstract: This article elaborates the authors' method for tacit knowledge acquisition focused on a research and development department in a manufacturing company. It presents a case study of the use of concepts for tacit knowledge acquisition and is based on a survey and data obtained from 85 Polish and German Manufacturing Companies from the cross-border cooperation region of Lubuskie/PolandBrandenburg/Germany. This article develops a framework of tacit knowledge acquisition in a manufacturing company and further discusses the research results.
Introduction
For manufacturing companies functioning in the knowledge-based economy, their knowledge is now known as a key source for their development (Nycz, 2011) . Moreover, knowledge is also the main source for any action in innovative enterprises and can increase the market value of a company (Drucker, 1964) . The implementation of new tasks in a company is frequently based on interdisciplinary knowledge that is rooted in the minds of different specialists. According to Wąsowicz (2013) , knowledge should be accumulated to create a possibility of the exchange of experience gained from working on projects within a company. Knowledge is defined as consisting of tacit knowledge (acquired from employees) and explicit knowledge (defined in the form of company policies, regulations, procedures, policies, etc.). In this paper, special attention is paid to tacit knowledge acquisition. Additionally, knowledge in a company can be obtained from internal sources of the company as well as from external sources (Prodan, CoticSvetina, 2008 ; PatalasMaliszewska and Krebs, 2015). Our motivation to study this approach came from the research results obtained from Polish and German manufacturing companies 1 . 1 This work was supported in part by the project realized by Justyna Patalas-Maliszewska: "Assessing the relationship be-A manufacturing company needs to develop methods to acquire knowledge, especially tacit knowledge. According to Maurer (2010) , knowledge acquisition can increase the success of research and development (R&D) projects. This study focuses on the relationships between tacit knowledge acquisitions from identified tacit knowledge sources with factors describing any realized R&D project success. The quest to describe relationships, especially how they lead to an increase of R&D projects in manufacturing companies, was motivated by the authors' research to build a model and method for tacit knowledge acquisition for R&D departments in manufacturing companies.
Using survey data from 62 Polish manufacturing companies from the Lubuskie region and from 23 German manufacturing companies from the Brandenburg region, this study discusses the main tacit knowledge sources in a manufacturing company and how they affect project realization in the crossborder cooperative region of Lubuskie/PolandBrandenburg/Germany. The research companies are from the automotive and construction sectors and constitute 20% of such enterprises in the crossborder cooperative region.
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Chapter 2 provides literature studies related to tacit knowledge acquisition in a manufacturing company. Chapter 3 presents the main tacit knowledge sources within a company and outside of a company based on the research results from German and Polish manufacturing companies and also formulates the effects of knowledge acquisition from the main sources in Polish and German manufacturing companies. Chapter 4 develops the authors' method for tacit knowledge acquisition focused on an R&D department in a manufacturing company and, finally, presents a case study of the use of presented concepts for tacit knowledge acquisition. Chapter 5 summarizes the research results.
Tacit Knowledge acquisition in a manufacturing company  related work
The implementation of knowledge acquisition and transfer methods or systems in an organization can lead to an improvement in realized innovative projects (Wangare et al., 2013). Knowledge storage is especially important in the case of mergers, acquisitions by other companies, opening new or similar units, suspension of business, loss of possessions as a result of natural disasters or political conflict, and so on and also in the realization of operational tasks in each department. Regular knowledge acquisition prevents the occurrence of information gaps and may save a company from the effects of the loss of a key specialist. Knowledge collection and sharing facilitates the achievement of business benefits resulting mainly from a reduction in process duration, fewer complaints, a faster implementation of new knowledge workers, external consultation and training-time reduction, an optimal choice of technologies, material flows, and others (Tabaszewska, 2008; Gasik, 2011) . Table 1 shows the types of knowledge stored in a manufacturing enterprise and indicates internal and external sources (Falkenberg et al., 2003) depending on their location (Belussi et al., 2005) , including a classification of tacit and explicit knowledge. As a result, the knowledge that was accumulated in the organization and properly classified can act as an intangible fixed asset.
The acquisition of external knowledge in a company is associated with its accumulation in the minds of employees, for example, the training of employees or keeping it in the form of digital media that is more stable and possible to replicate. Knowledge obtained from diffuse sources, for example, Web pages, expert services, and knowledge bases can be selectively adjusted to our needs. Of great use are algorithms whose task is to identify keywords, including the frequency of their incidence or referring to their fixed sequences (semantic methods: Bergamaschi Access to tacit knowledge is described as difficult, and its possession is bound up with the question of experience. In the case of the intended acquisition of this type of resource, it should focus on the observation (used in expert systems : Marcus, 1988; Duda, 2015) , demonstration, or analysis of the processes or activities that lead to the required effect. In a general classification, the acquisition of tacit knowledge in an enterprise can be assumed to consist of: a) observations  conducted in real time and using record analysis, b) demonstrations and training, c) knowledge audits, d) audio or video recordings  which would rely on the search of dependence in clearly undefined processes, in activities performed in a different way, which earlier only paid attention to the final result (Patalas-Maliszewska and Dudek, 2016).
The selection of methods for supporting tacit knowledge elicitation should correspond with the technology used in a company, taking into account the type of generated files and the specificity of work. Elements that support the accumulation and simple classification of knowledge are reports, forms, and questionnaires. Other methods and tools for tacit knowledge acquisition in a manufacturing company are dependent on the company's needs and the tools that it has. These are:  maps of processes, flows of materials and diagrams,  video recordings of activities by experienced employees,  sound tracks,  the recording of logs generated by specialists performing creative work,  representations of models, visualization, holograms, and virtual environments.
In our study, we are seeking a method for tacit knowledge acquisition for an R&D department in a manufacturing company. According to the results of the literature study, the following conceptual model has been defined.
A conceptual model based on the research results
Tacit knowledge acquisition can be one of the critical success factors for R&D projects (Diallo and Thuillier, 2005 ). An approach of this study is that it presents the importance of tacit knowledge sources for tacit knowledge acquisition in a company and explains which knowledge source can support the realization of R&D projects in a manufacturing company. Fig. 1 indicates the knowledge available to an organization from the outside and that which is possible to acquire inside the company. R&D institutions and external experts were identified as being external sources of tacit knowledge. According to the results of the literature study, it is possible to define a conceptual model (Fig. 1) .
In order to build the research model, survey data were collected from 85 manufacturing enterprises from the Lubuskie, Poland, and Brandenburg, Germany, cross-border cooperative region where a number of companies were defined as being either construction or automotive (a total of 20% of such companies were surveyed). The research group was studied in the form of direct meetings, an e-mail survey, and a phone survey. The respondents consisted of managers (over 80%) and chief executive officers 2 .
The importance of knowledge sources include five key items that describe a firm's ability to acquire tacit knowledge: A five-point Likert scale was adopted in which 1 strongly disagree and 5 strongly agree for all items that were measured.
Statistica ver.12.5 was used to build a conceptual model. By proposing a model that addresses the identification of tacit knowledge sources, this study contributes to a filling of the gap that exists in the literature of useful knowledge in a company. Table 2 presents descriptive correlations for the main variables. Our research results present the effects of knowledge acquisition from the main sources in Polish and German manufacturing companies on the improvement of project realization in a company. In Polish manufacturing companies, we can observe only one significant relationship: knowledge acquisition from workers who work in the R&D department, defined as the main tacit knowledge source, can positively influence the improvement of the realization of R&D projects (corr = 0.4248). It is a natural result; however, this assumption requires that an awareness of the importance of knowledge in Polish companies should still be built and developed.
In German companies, we can observe the following significant interactions:  knowledge acquisition from managers, defined as a main tacit knowledge source, can positively influence the realization of R&D projects (corr = 0.4358),  knowledge acquisition from workers who work in the sales department, defined as a main tacit knowledge source, can positively influence the realization of R&D projects (corr = 0.5897),  knowledge acquisition from workers who work in the production department, defined as a main tacit knowledge source, can positively influence the realization of R&D projects (corr = 0.4581),  knowledge acquisition from workers who work in the purchasing department, defined as a main tacit knowledge source, can positively influence the realization of R&D projects (corr = 0.4355),  knowledge acquisition from workers who work in an external R&D unit, defined as a main tacit knowledge source, can positively influence the realization of R&D projects (corr = 0.5056).
Unfortunately, similar research results from both German and Polish manufacturing enterprises were not received. We state that workers in German companies are aware of the importance of knowledge acquisition and, therefore, our research results received more meaningful and clearer relationships from the surveyed German companies. However, in order to build a structural model to identify the main tacit knowledge sources in a company, both internal and external, we present descriptive correlations for the main variables from a total of 85 Polish and German companies in a special joint crossborder region of Lubuskie, Poland, and Brandenburg, Germany (see Table 3 ). Fig. 2 ).
This model includes the results of correlation analyses that estimate the effect of tacit knowledge sources on improving the realization of R&D projects in a company. The main tacit knowledge sources are identified  internal: manager and workers in the sales department, and external: external R&D units.
Figure 2. A structural model
According to the research results in this paper, a method for tacit knowledge acquisition will be developed, which includes knowledge from internal sources, managers and workers in the sales department, and from external sources, external R&D units.
A method of knowledge acquisition in a manufacturing company
The concept of tacit knowledge acquisition in a manufacturing company is discussed via an example of an R&D department in a manufacturing company of the automotive SME sector that produces pneumatic components for braking systems and suspension systems in the utility vehicles.
On the basis of the research results from 85 Polish and German manufacturing companies, we have developed a method for knowledge acquisition from internal sources, managers and workers in the sales department, and from external sources, external R&D units. The following methods are designed for an R&D department.
Knowledge acquisition from internal sources: the manager of a project (R&D).
Method: completing a dedicated questionnaire consisting of closed questions.
The main role of the R&D department is to design an object in CAD programs, maintain contact with suppliers (present or new ones) with a request about the possibility of making a primary gasket, and choose the right technology from the available options.
A sample part of the questionnaire to be completed by the managers of projects:
1) Enter the ID of the project.
2) Enter sets of knowledge.
3) Enter the keywords for the issue. Method: completing a dedicated questionnaire.
The proposed questionnaire is universal, so the one to be completed by the sales department has the same construction.
The main role of the sales department is the acquisition of new clients, contact with them, taking care of their needs, and eliciting the main requirements for their projects.
3. Knowledge acquisition from external sources: external R&D units.
Method: consultation with experts from external R&D units, asking about characteristic sheets and performing examinations of valves.
The main role of external R&D units is to act as experts in specific materials, for example, rubber. The R&D unit should help in valve examinations using specialist equipment and provide support by task results and reports with interpretations.
Assumptions of the model for the acquisition of tacit knowledge showed via the example of projects carried out in the R&D departments.
The characteristic of such a department is presented as follows: The R&D department has received a new project from a key account on a regular basis (see Fig. 3 ).
The new project is to design a safety valve to be produced on a mass scale.
As a result of initial actions, the project manager identified the needs in terms of design and development. The people acting on behalf of the company are the vice-CEO and the chief designer After meeting with the team, a representative of the R&D department, the main designer said that as a result of work by the valve in new conditions, the team should design a new primary gasket. A different material for the primary gasket needed to be selected. Previously, a similar project design was functional between −30 and +60°C; however, the new design needed to be functional at the temperatures of −40°C. Therefore, it is necessary to acquire tacit knowledge from internal and external sources. According to the structural model and the proposed methods of acquiring knowledge, the authors propose the following activities.
Knowledge acquisition from internal sources: the manager of a project (R&D)
Method: completing a dedicated questionnaire.
A sample part of the questionnaire to be completed by the managers of projects. Results:  gathered customer requirements for the functionality of the gasket,  acquired knowledge about the supplier and customer requirements.
Knowledge acquisition from external sources: external R&D units
Method: consultation with experts from an external R&D unit, asking about characteristic sheets and performing examinations of the valve.
Results:
 chosen material  obtained characteristic sheet of materials,  commissioned analysis completed tightening of the valve after testing in a climate chamber (freezing or thawing) cycles,  acquired knowledge about the specification of materials, research results with interpretation.
The knowledge acquired by the presented ways was then made available for sharing among employees; this is to act as an aid in solving similar problems. Moreover, based on the acquired information and knowledge, and at the management's discretion, it is advisable to update instructions for work on similar projects and make entries in employee handbooks.
Conclusion
Research results from the German and Polish manufacturing companies surveyed in this study show that the interaction of knowledge acquired from managers, the sales department, and the external R&D units makes a significant contribution to an increase in the success of project realization in a company. We may also observe a need for building an awareness in Polish companies about the importance of knowledge acquisition and application tools to support this process. Thus, it is necessary to develop methods for tacit knowledge acquisition for a manufacturing company. Our case study presents the concept of how we can identify main tacit knowledge sources in an R&D department. We hope that our approach will be useful for managers of companies because we are confident that the accumulation of knowledge can contribute to the success of a whole enterprise (e.g., business benefits: faster completion of projects, fewer corrections and complaints, reduction of training). This concept will be further developed in our future works.
